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%DFNJURXQG

7KH�LPSRUWDWLRQ�RI�LUULJDWLRQ�ZDWHU�WR�WKH�DULG�6DQ�-RDTXLQ�9DOOH\�WKURXJK�WKH�FRQVWUXFWLRQ
RI�WKH�&HQWUDO�9DOOH\�3URMHFW�DQG�6WDWH�:DWHU�3URMHFW�KDV�DOORZHG�IRU�WKH�JURZWK�RI�D�ODUJH
DQG�HFRQRPLFDOO\�SURVSHURXV�DJULFXOWXUDO�LQGXVWU\����+RZHYHU��GUDLQDJH�SUREOHPV�SODJXH
PDQ\�ZHVW�VLGH�IDUPHUV�GXH�WR�KLJK�OHYHOV�RI�JURXQGZDWHU�DQG�VDOLQH�RLOV���0DULQH�GHULYHG
VRLO�FRQVWLWXHQWV�VXFK�DV�VHOHQLXP��PRO\EGHQXP��ERURQ��DQG�RWKHUV�RIWHQ�UHDFK�WR[LF�OHYHOV
LQ�GUDLQZDWHU�FUHDWLQJ�SRWHQWLDO�KD]DUGV�WR�ZLOGOLIH�DQG�KXPDQ�KHDOWK��6-9'3��������

7KH�SUHVHQFH�RI�KLJK�JURXQGZDWHU�EHQHDWK�ZHVW�VLGH�ILHOGV�LV�UHODWHG�WR�WKH�JHRORJLF�KLVWRU\
RI�WKH�9DOOH\�DQG�ODUJH�YROXPHV�RI�LPSRUWHG�LUULJDWLRQ�ZDWHU���$Q�H[SDQVLYH�FOD\�OD\HU�
NQRZQ�DV�WKH�&RUFRUDQ�&OD\��ZDV�IRUPHG�DSSUR[LPDWHO\���������\HDUV�DJR�ZKHQ�WKH�9DOOH\
ZDV�FRYHUHG�ZLWK�D�VKDOORZ�RFHDQ���7KH�FOD\�OD\HU�UDQJHV�IURP����WR�����IHHW�LQ�WKLFNQHVV
DQG�UHWDUGV�WKH�GRZQZDUG�IORZ�RI�ZDWHU���7KH�SUHVHQFH�RI�WKLV�LPSHUPHDEOH�OD\HU�KDV
FUHDWHG�D�VHPL�FRQILQHG�DTXLIHU�DERYH�LW��DQG�D�FRQILQHG�DTXLIHU�EHORZ��6-9'3��������
'HFDGHV�RI�LUULJDWLRQ�KDYH�OHDFKHG�VDOWV�DQG�WUDFH�HOHPHQWV�LQWR�XSSHU�UHJLRQV�RI�WKH�VHPL�
FRQILQHG�DTXLIHU�FUHDWLQJ�VKDOORZ��FRQWDPLQDWHG�JURXQGZDWHU�

0DQ\�DUHDV�RQ�WKH�ZHVW�VLGH�KDYH�JURXQGZDWHU���IHHW�RU�OHVV�EHQHDWK�WKH�VRLO�VXUIDFH
�6-9'3���������7KHVH�VDPH�ILHOGV�DUH�DOVR�QDWXUDOO\�KLJK�LQ�VDOWV��DQG�UHFHLYH�LPSRUWHG
LUULJDWLRQ�ZDWHU�HDFK�\HDU�ZKLFK�DOVR�FRQWDLQV�VDOWV���$�FRPPRQ�SUDFWLFH�XVHG�WR�OHDFK�RXW
WKH�VDOWV�WR�LQFUHDVH�SURGXFWLYLW\�LV�SUH�LUULJDWLRQ��RU�XVLQJ�ZDWHU�WR�IOXVK�RXW�VDOWV�SULRU�WR
FXOWLYDWLQJ�D�FURS���7R�SUHYHQW�WKH�JURXQGZDWHU�IURP�ULVLQJ�IXUWKHU�DQG�VDWXUDWLQJ�WKH�FURS
URRW�]RQH��WLOH�GUDLQDJH�V\VWHPV�KDYH�EHHQ�LQVWDOOHG�ZKLFK�FROOHFW�WKH�SUH�LUULJDWLRQ�ZDWHU
DQG�UHPRYH�LW�IRU�GLVSRVDO�HOVHZKHUH��6-9'3�������

7KH�DJULFXOWXUDO�GUDLQZDWHU�SURGXFHG�DV�D�UHVXOW�RI�SUH�LUULJDWLRQ�RIWHQ�FRQWDLQV�KD]DUGRXV
OHYHOV�RI�WUDFH�HOHPHQWV�ZKLFK�KDYH�EHHQ�VKRZQ�WR�SURGXFH�VLJQLILFDQW�WR[LF�HIIHFWV�LQ
EUHHGLQJ�VKRUHELUGV�DW�.HVWHUVRQ�5HVHUYRLU�DQG�RWKHU�VLWHV��+RIIPDQ�HW�DO��������/HPO\�
������2KOHQGRUI�HW�DO������D��2KOHQGRUI�HW�DO������E��2KOHQGRUI�HW�DO��������2KOHQGRUI
������6NRUXSD�������=DKP���������2EVHUYHG�HIIHFWV�RI�VHOHQLXP�H[SRVXUH�LQFOXGHG
HPDFLDWLRQ��OHVLRQV�DQG�OLYHU�GDPDJH�LQ�DGXOW�ELUGV��DQG�FRQJHQLWDO�PDOIRUPDWLRQV�LQ
HPEU\RV�VXFK�DV�PLVVLQJ�RU�DEQRUPDO�H\HV�DQG�EHDNV��2KOHQGRUI�HW�DO������E����6DIH
GLVSRVDO�RI�DJULFXOWXUDO�GUDLQZDWHU�LV�DQ�RQJRLQJ�FKDOOHQJH�IRU�IDUPHUV�RQ�ZHVW�VLGH�ILHOGV�LQ
WKH�6DQ�-RDTXLQ�9DOOH\�

/DQG�5HWLUHPHQW�3URJUDP

7KH�6DQ�-RDTXLQ�9DOOH\�'UDLQDJH�3URJUDP�)LQDO�5HSRUW�UHFRPPHQGHG�WKH�VHOHFWLYH
UHWLUHPHQW�RI�LUULJDWHG�ODQGV�DV�DQ�RSWLRQ�IRU�GHFUHDVLQJ�WKH�YROXPH�RI�VHOHQLXP�
FRQWDPLQDWHG�GUDLQDJH�ZDWHU���6SHFLILFDOO\��DJULFXOWXUDO�ODQGV�FKDUDFWHUL]HG�E\�ORZ
SURGXFWLYLW\��SRRU�GUDLQDJH��DQG�KLJK�VHOHQLXP�ZHUH�WDUJHWHG�LQ�WKH�SURSRVHG�PDQDJHPHQW
SODQ��6-9'3���������

2Q����2FWREHU�������&RQJUHVV�HQDFWHG�3XEOLF�/DZ����������NQRZQ�DV�WKH�&HQWUDO�9DOOH\
3URMHFW�,PSURYHPHQW�$FW��&93,$����6HFWLRQ������K���7LWOH�;;;,9�RI�3XEOLF�/DZ��������
DXWKRUL]HG�D�IHGHUDO�ODQG�UHWLUHPHQW�SURJUDP���$�PXOWL�DJHQF\�WHDP��ZKLFK�LQFOXGHV
UHSUHVHQWDWLYHV�IURP�WKH�%XUHDX�RI�5HFODPDWLRQ��86%5���8QLWHG�6WDWHV�)LVK�DQG�:LOGOLIH
6HUYLFH��):6��DQG�WKH�%XUHDX�RI�/DQG�0DQDJHPHQW��%/0���ZDV�DVVHPEOHG�WR�DFFRPSOLVK
WKH�REMHFWLYHV�RI�WKH�ODQG�UHWLUHPHQW�SURJUDP�
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7KH�REMHFWLYHV�RI�WKH�ODQG�UHWLUHPHQW�SURJUDP�DUH�WR�

�� 5HGXFH�GUDLQDJH�YROXPH��
�� $FTXLUH�ZDWHU�IRU�&93,$�LPSURYHPHQWV��DQG
�� (QKDQFH�ILVK�DQG�ZLOGOLIH�UHVRXUFHV�

'HFUHDVHG�LUULJDWLRQ�RI�WKH�SRRUHVW�TXDOLW\�ZHVW�VLGH�ODQGV�VKRXOG�OHDG�WR�D�UHGXFWLRQ�LQ
YROXPH�RI�VXEVXUIDFH�GUDLQDJH�ZDWHU�SURGXFHG�DQG�DQ�RYHUDOO�GHFUHDVH�LQ�WKH�FRQFHQWUDWLRQ
RI�VDOWV�DQG�WUDFH�HOHPHQWV�LQ�WKH�UHPDLQLQJ�GUDLQZDWHU���7KH�HIIHFW�ZRXOG�EH�GHFUHDVHG
H[SRVXUH�RI�ZLOGOLIH�WR�WR[LF�OHYHOV�RI�WKRVH�HOHPHQWV���:DWHU�DFTXLUHG�DORQJ�ZLWK�ODQG
SXUFKDVHV�ZLOO�EH�XVHG�WR�HQKDQFH�ZDWHU�VXSSOLHV�IRU�&93,$�SURMHFWV���3RVVLEOH�XVHV�IRU
DFTXLUHG�ZDWHU�LQFOXGH�UHVWRUDWLRQ�RI�UHWLUHG�ODQG�WR�QDWLYH�KDELWDW�DQG�HQKDQFHPHQW�RI
ZLOGOLIH�UHIXJH�RU�DQDGURPRXV�ILVK�ZDWHU�VXSSOLHV���)LVK�DQG�ZLOGOLIH�UHVRXUFH�HQKDQFHPHQW
FDQ�EH�DFKLHYHG�WKURXJK�DFWLYH�UHVWRUDWLRQ�RI�UHWLUHG�ODQGV�WR�QDWLYH�FRPPXQLWLHV��RU
WKURXJK�UHDOORFDWLRQ�RI�ZDWHU�WR�H[LVWLQJ�UHVRXUFHV�

$FFRUGLQJ�WR�WKH�,QWHULP�/DQG�5HWLUHPHQW�3URJUDP�*XLGHOLQHV��ODQGV�HOLJLEOH�IRU�UHWLUHPHQW
IURP�LUULJDWHG�DJULFXOWXUH�PXVW�UHFHLYH�&93�ZDWHU�DQG�PHHW�FULWHULD�UHJDUGLQJ�JURXQGZDWHU
GHSWK�DQG�VHOHQLXP�OHYHOV��86',����������/DQGV�DUH�SXUFKDVHG�VROHO\�RQ�D�ZLOOLQJ�VHOOHU
EDVLV���7KH�,QWHUDJHQF\�/DQG�5HWLUHPHQW�7HDP��/57��DFFHSWV�SURSRVDOV�IURP�ODQGRZQHUV
ZLVKLQJ�WR�VHOO�DQG�FRQVLGHUV�D�QXPEHU�RI�FULWHULD�LQ�VHOHFWLQJ�SDUFHOV�IRU�UHWLUHPHQW�

7KH�JHQHUDO�FULWHULD�XVHG�WR�VHOHFW�ODQGV�IRU�UHWLUHPHQW�LQFOXGH�

C +LJK�VHOHQLXP�FRQFHQWUDWLRQV�LQ�WKH�JURXQGZDWHU�
C 6KDOORZ�JURXQGZDWHU�������IHHW��
C 3RRU�GUDLQDJH�DQG�ORZ�SURGXFWLYLW\�
C 3RWHQWLDO�IRU�UH�HVWDEOLVKPHQW�RI�QDWLYH�XSODQG�KDELWDW�
C &RQQHFWLYLW\�ZLWK�RWKHU�QDWXUDO�DUHDV��DQG
C $YDLODELOLW\�RI�ODUJH�EORFNV�RI�ODQG��RU�RFFXUUHQFH�ZLWKLQ�D�VSHFLILHG�ZLOGOLIH�PRYHPHQW

FRUULGRU��86):6�������

/DQG�5HWLUHPHQW�'HPRQVWUDWLRQ�3URMHFW

$�ODQG�UHWLUHPHQW�GHPRQVWUDWLRQ�SURMHFW�KDV�EHHQ�LQLWLDWHG�E\�WKH�/57�LQ�FRRSHUDWLRQ�ZLWK
WKH�(QGDQJHUHG�6SHFLHV�5HFRYHU\�3URJUDP��(653����7KH�SURMHFW�LV�GHVLJQHG�WR�GHWHUPLQH
WKH�HIIHFWLYHQHVV�RI�GLIIHUHQW�WHFKQLTXHV�LQ�UHVWRULQJ�QDWLYH�KDELWDW�DQG�WR�PRQLWRU�IRU
SRWHQWLDO�FRQWDPLQDWLRQ�WR�ZLOGOLIH�UHVXOWLQJ�IURP�WKH�KLJK�VHOHQLXP�OHYHOV�LQ�VKDOORZ
JURXQGZDWHU���7KH�SURMHFW�ZLOO�SURYLGH�D�ZD\�WR�WHVW�YDULRXV�KDELWDW�UHVWRUDWLRQ�DQG
PDQDJHPHQW�VWUDWHJLHV�RQ�D�UHODWLYHO\�VPDOO�VFDOH�SULRU�WR�LPSOHPHQWDWLRQ�RI�ODQG
UHWLUHPHQW�RQ�WHQV�RI�WKRXVDQGV�RI�DFUHV��

7ZR�SULPDU\�FRQFHUQV�RI�WKH�/57�DUH�

C� XQPDQDJHG�ZRXOG�EH�D�SRWHQWLDO�VRXUFH�RI�ZHHGV�DQG�SHVWV�WR�QHLJKERULQJ�IDUPV�
DQG�

C� UHWXUQ�WR�XSODQG�ZLWKRXW�D�UHVWRUDWLRQ�HIIRUW�RI�VRPH�NLQG�ZRXOG�WDNH�������\HDUV�RU
PRUH�

2QH�UHDVRQ�IRU�WKH�ORQJ�WLPH�IUDPH�ZRXOG�EH�WKH�ODFN�RI�QDWLYH�XSODQG�YHJHWDWLRQ�UHPDLQLQJ
WR�VHUYH�DV�D�VHHG�VRXUFH�IRU�WKH�UHWLUHG�ODQG���,VRODWLRQ�RI�WKH�UHPDLQLQJ�SLHFHV�DOVR�FRXOG
KLQGHU�ZLGH�UDQJH�GLVSHUVDO���7KLV�WLPH�IUDPH�PD\�EH�FRPSUHVVHG�E\�DFWLYH�UHVWRUDWLRQ�RI
UHWLUHG�SDUFHOV�VR�WKDW�GHVLUHG�QDWLYH�SODQW�VSHFLHV�EHFRPH�HVWDEOLVKHG�DQG�KDYH�DGYDQWDJH
RYHU�QRQ�QDWLYHV�DQG�SHVWV�ZLWKLQ�D�IHZ�\HDUV�RI�SXUFKDVH�
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'HPRQVWUDWLRQ�3URMHFW�/RFDWLRQ�DQG�6LWH�'HVFULSWLRQ

7KH�'HPRQVWUDWLRQ�3URMHFW�ZDV�LQLWLDWHG�RQ������DFUHV�SXUFKDVHG�E\�WKH�/57�ZLWKLQ�WKH�ODVW
WZR�\HDUV��7KH�SURMHFW�VLWH�LV�DERXW���PLOH�VRXWKZHVW�RI�WKH�0HQGRWD�:LOGOLIH�$UHD�LQ
ZHVWHUQ�)UHVQR�FRXQW\�DW�7���6��5���(��6HF������������������DQG�����)LJXUH������$V�IXUWKHU
ODQG�DFTXLVLWRQV�WDNH�SODFH��WKH�'HPRQVWUDWLRQ�3URMHFW�ZLOO�H[SDQG�IURP�LWV�FXUUHQW�VL]H�WR
DSSUR[LPDWHO\��������DFUHV�DQG�ZLOO�LQFOXGH�D�FRPSDULVRQ�VLWH�LQ�WKH�(��.LQJV�DQG�:��7XODUH
&RXQW\�DUHD�

$�PDMRULW\�RI�WKH�'HPRQVWUDWLRQ�3URMHFWV�ZDV�XQGHU�UHFHQW�FXOWLYDWLRQ��DOWKRXJK�WKH�PRVW�RI
6HFWLRQ����KDV�QRW�EHHQ�IDUPHG�LQ�RYHU�ILYH�\HDUV���,Q�������DERXW�����DFUHV�LQ�6HFWLRQ���
ZHUH�XVHG�IRU�DQ�XQVXFFHVVIXO�EDUOH\�FURS��DQG�LQ������DQG������DSSUR[LPDWHO\����DFUHV
ZHUH�SODQWHG�LQ�VDIIORZHU�WR�VXSSRUW�D�VSULQJ�GRYH�KXQW�VSRQVRUHG�E\�WKH�'HSDUWPHQW�RI
)LVK�DQG�*DPH��')*��8SODQG�*DPHELUG�+HULWDJH�3URJUDP��'��%RZPDQ�SHUV��FRPP���
&RWWRQ��VXJDU�EHHWV��DQG�DOIDOID�ZHUH�WKH�PDMRU�FURSV�SURGXFHG�RQ�WKH�UHPDLQGHU�RI�WKH
GHPRQVWUDWLRQ�VLWH�

6RLOV�RQ�GHPRQVWUDWLRQ�SURMHFW�ODQGV�DUH�FRPSULVHG�PRVWO\�RI�WKH�7UDQTXLOLW\�VHULHV��ZLWK�D
VPDOO�DPRXQW�RI�/LOOLV�DQG�/HWKHQW�VHULHV�LQ�WKH�QRUWKHUQ�ò�RI�6HF������)LJXUH������7KH\�DUH
FKDUDFWHUL]HG�DV�YHU\�GHHS��PRGHUDWHO\�ZHOO�GUDLQHG��VDOLQH�VRGLF�VRLOV����7KHVH�VRLOV�DUH
VXLWDEOH�IRU�ZLOGOLIH�KDELWDW�RU�LUULJDWLRQ�RI�VDOW�WROHUDQW�FURSV���,QWHQVLYH�PDQDJHPHQW�LV
JHQHUDOO\�UHTXLUHG�WR�UHGXFH�VDOLQLW\�LQ�WKH�FURS�URRW�]RQH�DQG�PDLQWDLQ�SURGXFWLYLW\��86'$
LQ�SUHVV����6RLO�VHOHQLXP�LV�HVWLPDWHG�WR�EH�DSSUR[LPDWHO\���SSP�LQ�WKLV�DUHD��6-9'3�������

0HDVXUHPHQWV�RI�JURXQGZDWHU�GHSWK�WDNHQ�DW�WKH�VLWH�LQGLFDWH�WKDW�WKH�EHQHDWK
GHPRQVWUDWLRQ�SURMHFW�ODQGV�UDQJHV�IURP���WR����IHHW�EHORZ�WKH�VRLO�VXUIDFH���6HOHQLXP
FRQFHQWUDWLRQV�LQ�WKH�JURXQGZDWHU�UDQJH�IURP����WR�RYHU�����PJ�O��SSE���6-9'3��������
7KHVH�FRQFHQWUDWLRQV�DUH�FRQVLGHUHG�WR�EH�YHU\�KLJK�DQG�H[FHHG�WKH�(3$�DPELHQW�ZDWHU
TXDOLW\�FULWHULD�IRU�VHOHQLXP��ZKLFK�LV���SSE�IRU�FKURQLF�WR[LFLW\�DQG����SSE�IRU�DFXWH�WR[LFLW\
�86(3$��������

$�EDVHOLQH�ELRORJLFDO�LQYHQWRU\�ZDV�FRQGXFWHG�E\�(653�ELRORJLVWV�LQ�'HFHPEHU������WR
GRFXPHQW�SODQW�DQG�DQLPDO�VSHFLHV�RQ�WKH�GHPRQVWUDWLRQ�VLWH�SULRU�WR�SODQWLQJ�WKH�FRYHU
FURS��7DEOHV���DQG����$SSHQGL[�$����$V�VXFK��ILHOGV�DUH�OHYHOHG�DQG�YHJHWDWLRQ�LV�VSDUVH�DQG
OLPLWHG�PRVWO\�WR�QRQ�QDWLYH�ZHHG\�SODQW�VSHFLHV�LQKDELWLQJ�ILHOG�HGJHV���6XUYH\V�FRQVLVWHG
RI�GULYH�WKURXJK�DQG�ZDON�RYHU�VXUYH\V��WKH�LQWHQVLW\�RI�VXUYH\V�IRU�HDFK�SDUFHO�ZDV�EDVHG
RQ�LWV�FXUUHQW�FRQGLWLRQ���5HFHQWO\�FXOWLYDWHG�ILHOGV�ZHUH�ZDONHG�DW�WKH�HGJHV�WR�JHQHUDWH�D
SODQW�OLVW�DQG�ORRN�IRU�DQLPDO�VLJQ���,GOHG�ILHOGV�ZLWK�GHQVH�YHJHWDWLRQ�ZHUH�H[DPLQHG�PRUH
FORVHO\��$SSHQGL[�$��

6RPH�ELUG�DQG�PDPPDO�VSHFLHV�XVH�WKH�SURSHUW\�LQ�LWV�FXUUHQW�VWDWH��7DEOHV���DQG�����
+LJKHU�QXPEHUV�RI�SODQW�DQG�DQLPDO�VSHFLHV�ZHUH�REVHUYHG�RQ�ILHOGV�ZKLFK�KDG�EHHQ�IDOORZ
IRU�PRUH�WKDQ�RQH�\HDU���6HFWLRQ�����ZKLFK�KDV�EHHQ�RXW�RI�FXOWLYDWLRQ�IRU�WKH�ORQJHVW�WLPH�
KDG�WKH�KLJKHVW�VSHFLHV�ULFKQHVV�DQG�DEXQGDQFH�RI�SODQWV�DQG�DQLPDOV�

7KH�PRXQWDLQ�SORYHU��&KDUDGULXV�PRQWDQXV���D�IHGHUDO�&DQGLGDWH�DQG�&DOLIRUQLD�6SHFLHV�RI
&RQFHUQ�ZDV�WKH�RQH�VHQVLWLYH�VSHFLHV�IRXQG�DW�WKH�VLWH���$�VPDOO�IORFN�RI�DSSUR[LPDWHO\���
ELUGV�ZDV�REVHUYHG�RQ�WKH�HDVWHUQ�HGJH�RI�WKH�VRXWKHDVW�ó�RI�WKH�VRXWKZHVW�ó��RI
6HFWLRQ����GXULQJ�D�SRVW�SODQWLQJ�IROORZ�XS�YLVLW�WR�WKH�VLWH���2WKHU�VWDWH�6SHFLHV�RI�&RQFHUQ
REVHUYHG�RQ�WKH�VLWH�ZHUH�WKH�KRUQHG�ODUN��ORJJHUKHDG�VKULNH��QRUWKHUQ�KDUULHU��VKRUW�HDUHG
RZO��EXUURZLQJ�RZO��DQG�WKH�ZKLWH�WDLOHG�NLWH���1R�VHQVLWLYH�SODQW�VSHFLHV�ZHUH�REVHUYHG�
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'HPRQVWUDWLRQ�3URMHFW�*RDOV

7KH�ODQG�UHWLUHPHQW�GHPRQVWUDWLRQ�SURMHFW�ZDV�LQLWLDWHG�WR�DGGUHVV�FRQFHUQV�DERXW�WKH
VFRSH�DQG�GHJUHH�RI�LPSDFWV�RI�UHWLUHPHQW�RQ�ZLOGOLIH��GUDLQDJH�YROXPH�UHGXFWLRQ�
VRFLR�HFRQRPLFV��DQG�RYHUDOO�FXPXODWLYH�HIIHFWV�RI�UHPRYDO�RI�ODQG�IURP�LUULJDWHG
DJULFXOWXUH���5HVXOWV�IURP�PRQLWRULQJ�WKH�GHPRQVWUDWLRQ�SURMHFW�ZLOO�EH�XVHG�WR�SUHSDUH
HQYLURQPHQWDO�DQDO\VLV�IRU�IXUWKHU�ODQG�UHWLUHPHQW�DQG�JXLGH�UHVWRUDWLRQ�GHFLVLRQV�RQ
DGGLWLRQDO�UHWLUHG�ODQGV�

7KH�'HPRQVWUDWLRQ�3URMHFW�REMHFWLYHV�DUH�WR�XVH�DGDSWLYH�PDQDJHPHQW��+ROOLQJ������
:DOWHUV�DQG�+ROOLQJ�������DQG�PRQLWRU�D��������DFUH�'HPRQVWUDWLRQ�3URMHFW�WR�GHYHORS
FRVW�HIIHFWLYH�XSODQG�KDELWDW�UHVWRUDWLRQ�WHFKQLTXHV�IRU�XVH�RQ�ODUJHU�DUHDV�RI�UHWLUHG
DJULFXOWXUDO�ODQGV���7KLV�ZLOO�EH�DFFRPSOLVKHG�WKURXJK�H[DPLQDWLRQ�RI�LPSDFWV�IURP�ODQG
UHWLUHPHQW�RQ�ELRWD�DQG�SK\VLFDO�FKDQJHV�LQ�VRLO�DQG�JURXQGZDWHU�FKHPLVWU\�DQG
JURXQGZDWHU�GHSWK��DQG�HGXFDWLRQ�RI�VWDNHKROGHUV�DERXW�WKH�ODQG�UHWLUHPHQW�SURJUDP��

'HPRQVWUDWLRQ�3URMHFW�2EMHFWLYHV�

7KH�GHVLUHG�RXWFRPH�IRU�WKHVH�UHWLUHG�DJULFXWOXUDO�ODQGV�LV�IRU�GUDLQDJH�LPSURYHPHQW�DQG
WKH�UHHVWDEOLVKPHQW�RI�VHOI�VXVWDLQJ�XSODQG�FRPPXQLWLHV��PRVWO\�D�PL[�RI�QDWLYH�&DOLIRUQLD
SUDLULH�DQG�6DQ�-RDTXLQ�VDOWEXVK�FRPPXQLWLHV���6LQFH�UHODWLYH�OLWWOH�LQIRUPDWLRQ�LV�DYDLODEOH
DERXW�XSODQG�FRPPXQLW\�UHVWRUDWLRQ�LQ�DULG�UHJLRQV��WKH�'HPRQVWUDWLRQ�3URMHFW�ZLOO�SURYLGH
D�VWXG\�RI�YDULRXV�UHKDELOLWDWLRQ�WHFKQLTXHV�SULRU�WR�LPSOHPHQWDWLRQ�RQ�D�ODUJHU�VFDOH���$Q
LPSRUWDQW�DVSHFW�RI�WKH�VXFFHVV�RI�ODQG�UHWLUHPHQW�LV�WKH�UHFRORQL]DWLRQ�RI�UHWLUHG�ODQGV�E\
QDWLYH�SODQWV�DQG�DQLPDOV���0RQLWRULQJ�RI�WKH�ELRWLF�UHVSRQVH�WR�WKH�KDELWDW�UHVWRUDWLRQ
H[SHULPHQW�ZLOO�DOORZ�IRU�H[DPLQDWLRQ�RI�WKH�LPSDFWV�RI�YDULRXV�W\SHV�RI�KDELWDW
PDQLSXODWLRQ�RQ�SODQWV�DQG�ZLOGOILH���$GDSWLYH�PDQDJHPHQW�VWUDWHJLHV�IRU�ORQJ�WHUP
PDQDJHPHQW�RI�UHWLUHG�ODQGV�ZLOO�XVH�WKH�GDWD�IURP�WKLV�VWXG\�DV�UHVXOWV�IRUP�WKH�VSHFLILF
REMHFWLYHV�RI�WKH�KDELWDW�UHVWRUDWLRQ�VWXG\�DUH�PHW���7KHVH�REMHFWLYHV�DUH�
��

C 'HWHUPLQH�WKH�HIILFDF\�RI�UHYHJHWDWLRQ�ZLWK�QDWLYH�SODQWV�DV�D�PHDQV�WR�IDFLOLWDWH
XSODQG�KDELWDW�UHVWRUDWLRQ�

C 'HWHUPLQH�WKH�HIILFDF\�RI�PLFURWRSRJUDSKLF�FRQWRXULQJ�DV�D�PHDQV�WR�IDFLOLWDWH
XSODQG�KDELWDW�UHVWRUDWLRQ��DQG

C ([DPLQH�WKH�HIIHFWV�RI�SKDVHG�UHLQWURGXFWLRQV�RI�VPDOO�PDPPDOV

6SHFLILFDOO\��WKH�REMHFWLYHV�RI�WKH�GHPRQVWUDWLRQ�SURMHFW�DUH�

C 8VH�DGDSWLYH�PDQDJHPHQW��+ROOLQJ�������:DOWHUV�DQG�+ROOLQJ�������DQG�PRQLWRULQJ�RI�D
�������DFUH�GHPRQVWUDWLRQ�SURMHFW�WR�GHYHORS�FRVW�HIIHFWLYH�XSODQG�KDELWDW�UHVWRUDWLRQ
WHFKQLTXHV�IRU�XVH�RQ�ODUJHU�DUHDV�RI�UHWLUHG�DJULFXOWXUDO�ODQG���7KLV�ZLOO�EH�DFFRPSOLVKHG
WKURXJK�

D� ([DPLQDWLRQ�RI�LPSDFWV�WR�ELRWD�IURP�ODQG�UHWLUHPHQW��DQG
E� ([DPLQDWLRQ�RI�WKH�SK\VLFDO�LPSDFWV�RI�ODQG�UHWLUHPHQW��VXFK�DV���FKDQJHV�LQ�

VRLO�DQG�JURXQG�ZDWHU�FKHPLVWU\�DQG�JURXQG�ZDWHU�GHSWK�DQG��

C (GXFDWH�VWDNHKROGHUV�DERXW�WKH�ODQG�UHWLUHPHQW�SURJUDP�

$�FRQWDPLQDQWV�PRQLWRULQJ�SODQ�KDV�EHHQ�GHYHORSHG��LQ�FRRSHUDWLRQ�ZLWK�86):6���ZKLFK
RXWOLQHV�D�VDPSOLQJ�UHJLPH�DSSURSULDWH�IRU�LGHQWLI\LQJ�QHJDWLYH�LPSDFWV�IURP�FRQWDPLQDQWV
SRWHQWLDOO\�RFFXUULQJ�RQ�UHWLUHG�ODQGV��$SSHQGL[�%����7KH�VRLO�DQG�JURXQG�ZDWHU�EHQHDWK�DOO
UHWLUHG�ODQGV�UHTXLUH�PRQLWRULQJ�WR�GRFXPHQW�WKH�FKDQJHV�WKDW�RFFXU�GXH�WR�UHPRYDO�RI�WKH
ODQG�IURP�FXOWLYDWLRQ��DQG�WR�HQVXUH�WKDW�ZLOGOLIH�LV�QRW�DIIHFWHG�QHJDWLYHO\�E\�WKH�SUHVHQFH
RI�VHOHQLXP�RU�RWKHU�FRQWDPLQDQWV���$OWKRXJK�WKH�JURXQG�ZDWHU�GHSWK�EHQHDWK�UHWLUHG�ODQGV



$SSHQGL[�����5HVRXUFH�0RQLWRULQJ�3ODQ�IRU�/DQG�5HWLUHPHQW�'HPRQVWUDWLRQ
3URMHFW�/DQGV�:HVWHUQ�)UHVQR�&RXQW\
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LV�H[SHFWHG�WR�GURS�GXH�WR�FHVVDWLRQ�RI�LUULJDWLRQ��6-9'3��������WKHUH�LV�WKH�SRVVLELOLW\�RI
JURXQG�ZDWHU�ULVLQJ�WR�WKH�VXUIDFH��ZKLFK�ZRXOG�FUHDWH�WR[LFLW\�FRQFHUQV��3RLVWHU�DQG
7RNXQDJD�������7RNXQDJD�DQG�%HQVRQ���������7KH�LQWHUDFWLRQ�RI�VHOHQLXP�FRQWDPLQDWHG
JURXQG�ZDWHU�ZLWK�VDOLQH�VXUIDFH�VRLOV�DOVR�FRQWDLQLQJ�VHOHQLXP�FRXOG�OHDG�WR�D�WR[LF
VLWXDWLRQ�IRU�ZLOGOLIH��DV�KDV�EHHQ�REVHUYHG�LQ�.HVWHUVRQ�5HVHUYRLU�UDLQZDWHU�SRROV
�=DZLVODQVNL�HW�DO����������0RQLWRULQJ�RI�VRLO�DQG�JURXQG�ZDWHU�FKDQJHV�ZLOO�DOORZ�IRU�TXLFN
DFWLRQ�LI�D�FRQWDPLQDWLRQ�KD]DUG�LV�LGHQWLILHG�


